The DIC, TA, HCO 3 -, and dissolved CO 2 (CO 2 *) concentrations along with daily discharge values for the Congo River at Brazzaville-Kinshasa were entered into a hydrological loading model (LOADEST; http://water.usgs.gov/software/loadest) to determine daily and annual loads.
Inorganic Carbon Flux Estimates
The DIC, TA, HCO 3 -, and dissolved CO 2 (CO 2 *) concentrations along with daily discharge values for the Congo River at Brazzaville-Kinshasa were entered into a hydrological loading model (LOADEST; http://water.usgs.gov/software/loadest) to determine daily and annual loads.
The regression model used for each parameter (Table A1) was selected from 9 candidate models using the Akaike Information Criterian.
The results of the LOADEST runs were validated by comparing modelled and measured loads for the dates on which the inorganic carbon parameters were quantified. The mean absolute error (MAE) values were between 2.3 -12.3% and the linear regressions of modelled versus measured loads yielded R 2 values between 0.60 -0.99 (Table 1) . Table A1 . Summary of the selected LOADEST regression models used to calculate inorganic carbon fluxes. The number of observations for all models is 14 (N = 14). MAE denotes mean absolute error (%) between predicted and measured parameters. 
Comparison between TA-DIC and pH-DIC Based Calculations
Surface partial pressure of CO 2 (pCO 2 ) for the Congo River at Brazzaville-Kinshasa were calculated via thermodynamic equations using the pH-DIC pair and the TA-DIC pair. However, there was a discrepancy between the two estimates as shown in Figure A1 . The discrepancy was as high as ~2000 μatm and was strongly correlated with non-carbonate alkalinity. Since pCO 2 can be directly calculated from measured pH and DIC without the knowledge of other acid-base species in water, pH-DIC based calculations introduce less error than that of TA-DIC based calculations. Figure A1 provides evidence that as nCAlk increases, the error in TA-DIC based calculations may increase as well. This is primarily because non-carbonate alkalinity in traditional CO 2 calculations is not fully accounted for due to the existence of undefined acid-base species, such as organic acids. 
